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The overwhelming majority of rats fall under two f^pecies (i), Mtts 
TdtinSy the black rat, and (ii) Mus decumanus, the brown rat. The 
original home of both species is, according to Dr. Blandford, Mongolia, 
but the date of their first appearance in our islands is a matter of some 
uncertainty. According to Helm M. RatUis passed into Europe at the 
time of the Yolkerwanderung, and doubtless accompanied the migrat- 
ing Asiatic hordes on their journeys westward. The name rat appears 
in early High Dutch glossaries ; it is mentioned by Albertus Magnus, 
and occurs in early Anglo Saxon writings in England. This evidence 
is, however, not conclusive that in those times the rat had entered 
Great Britain ; indeed, according to Bell,“ the black rat was not known 
here until before the middle of the sixteenth century, at least, he says, 
no author more ancient than that period has descril^ed, or even alluded 
to it as being in Great Britain, Gesner being the first to do so. Jenyns, 
in his Manual of British Vertebrate Animals,^ describes M. rattns as 
truly indigenous,” but this is in comparison with the brown rat, whose 
comparatively recently arrival he chronicles. It is said to have been 
common on the continent of Europe in the thirteenth century. 

Mus rattus has, as a rule, greyish-black fur above, ash-coloured 
below, with a tail a little longer than the body and head. It is smaller 
and more elegantly built than the brown rat, its snout is longer and 
more slender, and the long, thin, scaly tail is about 8 or 9 inches in 
length. The British forms average in length 7 inches from the tip of 

* Read before the Association of Economic Biologists, Edinburgh Meeting, July 28th, 
1908. 

* A History of British Quadrupeds, and Ed. London, 1874. 

* London, 1833. 

[JouRN, EcoN. Biol., 1908, vol. iii, No. 3.] 
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the nose to the origin of the tail. Although known as the black rat, 
its bluish, or greyish-black colour is, both in the East and in Northern 
America, frequently replaced by brown on the upper surface, and by 
white fur in the lower, or by a yellowish brown rufous colour. The 
ears, feet, and tail are black. When kept as pets — and they frequently 
are — white and pie-balded varieties are often bred. The ears are larger 
in proportion than M. decumanus^ the rings of scales on the tail better 
marked, and spines in the fur are not uncommon. 

The black rat, or Old English rat, begins to breed under the age of 
one year, and goes with young six weeks ; it breeds frequently during 
the year, but does not commence in Bombay, according to the Plague 
Commission, until it has attained the weight of at least yo grammes. 
In India they breed all the year round. In Britain they produce six to 
eleven young at a time ; in India the average is 5.2 ; the largest number 
found by the Plague Commission having been 9. In Bombay it is 
noteworthy that in both species the percentage of young rats to the total 
rat population is greater during the warmer months — from June to 
Octolaer — than at other times of the year. It is also noteworthy that 
the fall in fertility Ix'gins before the onset of the plague Epizootic, 
though later it roughly coincides with it. In Britain they increase so 
fast as to overstock their abode, and thus they are forced, from 
deficiency of food, to devour one another, and this alone, Pennant 
thinks, “ prevents even the human race from becoming a prey to them, 
not but there are instances of their gnawing the extremities of infants in 
their sleep.” 

The black rat is catholic as to its diet, omnivorous, and it devours 
every kind of human food. It is more domesticated than its congener, 
more devoted to human habitation, and it does immense damage to 
stored grain, seeds, and cereals. It is a better climber than M. 
decunianus, which accounts for its being par excellence the ship rat, 
since it can climb hawsers and more readily con:e on board. It makes 
its way up to the higher rooms of the tenement houses in Indian cities, 
where it nests and breeds undisturbed by the human inhabitants. 
Pennant’ draws attention to the harm the black rat causes by gnawing 
and devouring not only edibles, but paper, cloth, water pipes, and even 
furniture. In England it makes a lodge, either for the day^s residence, 
or a nest for its young, near a chimney, and “ improves the warmth by 
forming in it a magazine of wool, bits of cloth, hay or straw.” In the 
East it nests in the indescribable rubbish and “ unconsidered trifles " ihe 
natives accumulate in their roonis, and is seldom, if ever, interfered wdth. 


^British Zoology, London, 1812. 
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Its climbing habits enable it to ascend trees, and in India it 
frequently nests among the branches. In some tropical islands M. 
rittus lives exclusively in the crowns of cocoa-nut palms, feeding 
almost entirely on their fruit. 

Contrary to the opinion of Blandford, Oldfield Thomas thinks 
ihat the black rat originally came from India, and thence spread 
all over the world, exterminating the indigenous rats of other countries, 
only to be exterminated later by the arrival of tlic stronger M, 
ilecumanus. At the present time the last-named species is not yet 
established in some countries, for instance, in South America. On 
tliat continent, M. alcxandrinus, a tropical variety of M. riUtiis, is 
waging war on the less highly organized native rice-rats or Sigmodonlcs. 
,1/. alexandrinus has a gray, or rufous back, and a white belly. 

M, raitus has a milder, more amenable, and tameable character than 
M. deciimanus, and the Nvhite, or pied varieties, so dear to school boys, 
are of this species. It is cleanly in its habits, and the skin is kept in 
excellent order. Like other rats, it holds its food in its hands whilst 
eating, and it drinks by lapping. 

Although the black rat is tending to be driven out by the brown 
rat, it still lingers on in some warehouses in London, at Yarmouth, 
in Sutherlandshire, I believe in Lundy Island, and I have been told it 
occurred not so very long ago on the island in the Serpentine. It 
doubtless occurs in many other places. 

Mils decumanus, the so-callcd brown rat, undoubtedly comes from 
Central Asia, and at the present time there is a rat in China dcscrilx:d 
under the name, M, humiUatus^ wLich is so indistinguishable from the 
brown rat that is thought to be the parent form. 

The migration westward of the browm rat certainly took place 
much later than that of the M. raitus. Its first apj-x^arance is difficult 
to date. Undoubtedlv large hordes of them crossed the Volga in the 
year 1727, and continued their journey towards Central Europe. The 
following year, brown rats, according to Pennant, appeared in 
England — Jenyns says not till 1730 — and it almost certainly came in 
ships, for on its journey overland it only reached Paris about the year 
1750. Reaching England about the year of the second George’s 
accession, and but thirteen years after the first of the House of 
Hanover succeeded to the throne, it was called, probably bv the 
adherents of the Stuart cause, the Hanoverian rat. It v/as also called 
the Norwegian rat, possibly from the mistaken idea that it reached these 
islands from that country. It has now passed to the Northern half of 
the New World, where it is gradually driving out many of its w^eakcr 
brethren. Its numbers are, however, kept within certain limits by 



64 


SHIPLEY ; RATS AND THEIR ANIMAL PARASITES. 


wolves, lynxes, racoon, coyotes, opossums, and other carnivora, and 
especially by the skunks which enter bams and outhouses in search of 
them. 

Until the discovery of America^ the rat and mouse were unknown 
in the New World, and the first rats who ever saw it are said to have 
been introduced in a ship from Antwerp.^ 

The brown rat is of a grayish-brown colour, tinged with yellow 
and white beneath. The tail is not so long as the bod\\ 
It is a larger rat than M. raitits^ has shorter ears, a more powerful 
skull, and lo to 12 mammae. Its ears, feet, and tail are 
flesh-coloured. Like M. railus, colour varieties occur often, the 
melanistic, not uncommon in Ireland, being sometimes mistaken 
for the black rat It is a larger animal than its congener, more heavily 
built, with a more powerful head, and blunt jaw. The head and body 
measure some 8 to 9 inches, but the tail, as a rule, does not surpass the 
length of the body alone. Its weight averages about nine ounces. It 
is extremely fierce, and extremely cunning, and in the struggle for 
existence with allied species^ has hitherto been consistently successful 
in its fight. 

Mns deemnanus is very prolific, and produce several litters a year, 
each averaging 8-10 in number, but 12 or even 14 young are not very 
uncommonly bom at one time It begins breeding young, a half-grown 
female producing a litter of three or four, but in Bombay the 'sexes do 
not breed until they have attained at least a weight of 100 grammes. 
The young are naked, i.e., without hairs, and of a beautiful pink colour. 
They are blind, and their ears are gummed down over the auditory 
meatus. They are very weak and helpless, and need that maternal care, 
which, to do the female rat justice, is never withheld. 

M. decumanus is less attached to the dwellings of man than M. 
raltiis, still it does live in houses, though owing to a lack of climbing 
power, it is never found above the third floor. It is largely a burrow- 
ing animal, and makes its nests in its burrows. M. raitus can also 
burrow, but not so readily, and it nests not in the burrow, but in some 
obscure corner. The brown rat frequents bams, granaries, stables, 
slaughter-houses, rivers, ponds, ditches, drains, gullies, and sewers; it 
is, in fact, sometimes called the sewer rat. It is less particular in its 
food than the black rat, which are more usually found in grain stores. 
Although in Bombay the relative numbers of M. raitus caught lo M. 
decumanus was as seven is to three, in open spaces, gardens, etc., the 
latter was much the commoner. Yet the report of the Plague Com- 
mission states that the authors “ do not think it an exaggeration to state 

^Ovalle*s History of Chiti, ta Churchill's Voyages. lit, 45. 
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that every inhabited building in Bombay City and Island, not excepting 
even the better class bungalows, shelters its colony of M. raitus!' 

Both species readily take to waiter, though M. ratius, being the better 
climber, more readily gets on shipboard. They will swim rivers and 
arms of the sea. The rats which infest the London Zoological Gardens 
are said to nightly swim the canal in Regent’s Park. Rats constantly 
make their way to coastal islands, and in a comparative short time clear 
the place of indigenous rabbits and birds. Puffin Island, off the coast 
of Anglesey, and the Copeland Islands, in Belfast Bay, arc two 
examples of islands at one time leased for the sake of their rabbits to 
jaeople who had to give up the lease after the rats had landed on them. 
Similar cases are known off Denmark. They eat greedily birds’ eggs, 
and are said to convey them over considerable distances, though how 
they do this is not very clear. After the destruction of the vertebrate 
land-fauna^ they fall back upon the dwellers m the littoral, and live 
on prawns, shrimps and molluscs. They are very fond of fish, and 
Lyddeker, in the Royal Natural History, states that they occasionally 
catch and eat young eels. As their parasites show, they eat insects such 
as the meal-beetle, and when in the field they cat land-snails, insect 
larvae, and other food, which conveys into their bodies the same tape- 
worms, etc., which we find in the hedgehog and in the smaller 
carnivora. 

They are, in fact, omnivorous, and nothing in the way of human 
food is alien to them. They do enormous harm to corn ricks and to 
stored grain. They are inveterate enemies to the hen roost, the pigeon 
house and, as we have seen, to the rabbit warren. When pressed by 
hunger they readily turn cannibal, and the brown rat easily masters 
the black. There are stories of some few specimens of each sj^ecies 
being left in a cage overnight ; on the following morning there were 
only brown rats. To some extent they help to keep down the field 
mice (Genus Microtus), and this is especially the case in North America,^ 
but the benefit is doubtful since they are held to be at least as destruc- 
tive to the crops as the field mice, and probably more so. 

The ferocity with which they defend themselves when attacked 
is well known, and at times, when they are driven by hunger, do not 
hesitate to attack man. They are said to nibble the extremities of 
infants, and on one^— apparently authentic — instance they overcame and 
devoured a man who had entered a disused coal mine tenanted by 
starving rats. The bite is said to be severe (they will bite through a 
man’s thumb nail into the flesh) and to be long in healing. 

3 Aa economic study of Field Mice (genus Microtui), Dr, Lantr, U.S, Dept, of Agric., 
Biol. Survey, Boll, 31. 
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Rats eat much garbage and offal, and readily feed upon dead 
bodies. About sixty years ago there stood at Monfaucon, a slaughter- 
house for horses, and this it was proposed to remove still further from 
Paris. It is stated that the carcases of the horses slaughtered, which 
sometimes amounted to thirty- five a day, were cleared to the bone l)v 
rats in the course of the following night. This excited the attention of 
a Mons. Dusaussois, who made the following experiment : He placed 
the carcases of two or three horses in an enclosure^ which i^ermitted the 
entrance of rats by certain known and closablc paths. Towards 
midnight he and some workmen entered the enclosure, closed the rai- 
holes, and in the course of that night killed 2,650 rats. He repeated 
the exjieriment, and by the end of four days had killed 9,101 rats, and 
by the end of a iiioiith 16,050 rats. During the process of these experi- 
ments other carcases were exposed in the neighbourhood, so that in all 
probability Mons. Diisaiissofs attracted to his enclosure but a small pro- 
portion of the total available number of rats. All around this 
slaughter-house the country was riddled with extensive burrows, so that 
the earth was constantly falling in. In one place the rodents had 
formed a pathway 500 yards long leading to a distant burrow. 

A rat census can never be taken, but estimating that there is one 
rat for every human being on these islands, or less than one rat for 
every acre of ground, a moderate estimate would give us 40,000,000 rats 
at any one time. It has Ixren calculated that a rat docs at least 7s. 6d. 
worth of damage during the course of the year, hence in Great Britain 
and Ireland we may annually charge them with a loss of at least 
£ 1 0,000,000. 

From what has been said it Is obvious that rats cause enormous 
damage to humanity, which is counterbalanced by the almost 
infinitesimal good they do as scavengers. I do not propose to consider 
in detail the harm they do as disease carriers, but I would remind you 
that the rat is the primary host of Trtchiriella spiralis^ Owen, which, 
when conveyed from the rat to the pig, and — by eating uncooked or 
imperfectly cooked pork — from the pig to man causes severe and very 
fatal epidemics, and enforces the expenditure of large annual sums on 
meat inspection. They also convey a virulent form of equine influenza 
from one stable fo another, and the “ foot and mouth ” disease. But 
what is infinitely more important than all the other injuries of all kind 
put together is the harm they bring to suffering humanity by conveying' 
the bubonic plague from one patient to another. The plague under 
which India and great parts of Burmah is “ groaning and travailing, ' 
is caused by a specific bacillus discovered in 1894 by Yersin at Hong 
Kong. It flourishes in other vertebrates besides man and the rat, but 
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owing to the migratory habits of the latter, the rat is the most effective 
a^ent in the spread of the disease. Both species of rat seem about 
equally susceptible, and the presence of the microbe showed no special 
relation to either the age or the sex of either s|3ecies. The microbe is 
conveyed from rat to man by a flea- (v. p. 70). 

The destruction of the rat is noAv being urged on all hands, and in 
the near future we shall probably see a considerable diminution in their 
numbers in the more civilized countries of the world. This will mean a 
considerable upset in the balance of power of the almost hidden fauna 
which surround us on all hands. It may even, as the Medical Officer of 
Health for Bristol has pointed out, lead to an increase of immigra- 
tion of ship rats, those most likely to be infected by plague, to take up 
the places vacated on land by the slain. By one of those commercial 
a<'‘cncie5 — I don’t propose to go into the merits of any one of them — 
which the enterprise of our merchants is now pressing on the public, a 
large landed proprietor a few months ago completely freed his build- 
ings of rats and mice. A few weeks later his liouse and outbuildings 
were overrun by swarms of what to hina — for in the time of the rats and 
mice he had never seen one— was a new and formidable insect. He 
sought the aid of the Royal Agricultural Society, who referred the 
matter to their scientifle adviser, who pronounced the insects to be 
cockroaches ! 

In the eighteenth century, among the officers of his “ British 
Majesty,” was an official rat-catcher, whose special uniform was scarlet, 
embroidered in yellow worsted, with figures of field mice destroying 
wheat sheaves. Enquiry at the Lord Chamberlain’s office has satisfied 
me that the officer still exists and still catches rats, but I fear the uniform 
has been abolished. However, a book has recently appeared dealing 
officially and exhaustively with all matters of this kind, and as soon 
as I can come by it I will look the matter up. Should this dignified 
uniform have really disappeared, might not a humble petition be 
presented that it be revived ? Surely never more than at the present 
time should the honour and glory of the rat-catcher lac exalted. 



68 


SHIPLEY: RATS AND THEIR ANIMAL PARASITES. 


ECTOPARASITES OF THE RAT. 

INSECTA. 

A. SiPHONAPTERA (FLEAS).* 

1.— Ceratophyllus fasciatus, Bose. 

This h the flea most commonly found on Mus rattiis and on U. 
decumanus in Great Britain and indeed throughout Central and 
Northern Europe. It also occurs on the house-mouse M. ynusculus. 
Rats from Cape Town also harbour this species, and it is occasionally 
found on rats from India. 

2 .— Ceratophyllus londiniensis, Rothschild. 

Synonym. Ceratophyllus italicus, Tiraboschi. 

Very common on both species of rats and allied forms. 
Apparently this species does not bite man. 

3. — Ceratophyllus consimillis, Wagner. 

4. “Ceratophyllus lagomys, Wagner. 

5. — Ceratophyllus mustelae, Wagner. 

6. — Ceratophyllus penicilliger^ Grube. 

Numbers 3, 4, 5 and 6 are all very common fleas on Mus decumanus, 
though Tiraboschi has not found them in Italy. Systematically they 
are allied to Ceratophyllus faciaius, Bose. 

7. — Ctenocephalus cauls, Curtis. 

Occurs chiefly on the dog, but has been found on many Carnivores, 
on hares and rabbits, monkeys and man, and the rat. In Italy sonic 
25-30 per cent, of rat-fleas belong to this species. The members of it 
are unusually agile and are great jumj^ers. 

8. —Ctenocephalus fells, Bouch^. 

Found on cats and also on rate; like the preceding species, it is 
found widely distributed in the Old World. Mr. Rothschild tells me 
there is no doubt that these two s]:)ecies are distinct. 


1 Rothschild, N. C. Jour., HygUnt vi, 1906, p, 483. 
[JouRN. EcoN. Biol., 1908, vol. iil, No, 3.] 
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9.— Ctenopsylla musculi, Duges. 

Is the commonest flea found on the domestic moirse in our country, 
and it sometimes makes its ^\•ay to the rat ; it has been taken from M, 
rjfhts in Pretoria, and in Italy is the commonest flea on that species. 
It seenvs to be cosmopolitan in its distribution. 

10.— Dermatophilus caecata, Eiulerlein. 

The genus Dcrnuitoph'this (Guerin) Rothschild, with the genera 
Echulnophaga 7 m 6 , Hectopsylla, comprise the family SarcOPSCYLlidak, 
which includes the Jiggers or Chigos, whose females burrow in the skin. 
1 ). citccata fs recorded from Miis raitns taken in San Paulo in Rrazil. 

II. — Echidnopha^a, rhynchopsylla, Tiraboschi. 

Synonym. Echidnophaga vuirinn, Rothschild,' 

This flea, which Dr. Tiraboschi found on Mus 7 adits; in Italy, 
usually upon the heads and snout, is interesting liccausc it, with 
i^allinacea, are the only two species of the family SaRCOPSYLLIDAI-: so 
far recorded in Europe. It is nearly allied with E. galUiiacca. The 
females all had their heads solidly embedded in the skin of the host. 

12. — Echidnophaga gallinacea, Westwood. 

Synonym. Ech'uhiophagti gaUin(u:ca\ Tiraboschi, 

Ar gopsylla galUnacea, Baker. 

Echidnophaga gallinacea, Rothschild. 

Tiraboschi has taken this, which he considers a species distinct 
from E. rhynchopsylla from Mus rattus in Italy. 

13. — NeopsyJla bidentadformis, Wagner, 

Taken on Mus decumanus in the Crimea and on Spcnnophilus sp. 
m Siberia and the Caucasus. 

14. — Loemopsylla cheopis, Roths., 1903.“ 

Synonym. Pulex murinus, Tiraboschi. 

Pulex pal lid us, Tids\\'en. 

Pulex philippinensis, Iler/.og. 

Pulex brasxlicnsis, Baker. 

This flea was described by Rothschild from siiccimens taken from 
numerous small rodents m Egypt, liralioschi found it rommonly in 

’ Uolh'ichild, N. C., Kep. 'l'hanips:)n YatiiS and Jo'.instou Lab., Livirpoo', vii (new 
ser ), 190G, p. 55. 

“Jordan, K. and Rothschild, N. C,, Parasitology, 1908, vol, i, p. 42, 

K 
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Italy, and on 40% of the ship rats in Genoa It occurs on from 80^', 
to 90 'X of the rat population of Sydney and Brisbane, where it was 
desrriij^ed by Tidswell' under the name of PuUx -pallidus^ and on 25 
per cent, of the rats in Marseilles, where Gauthier and Raybaud^ record 
that the numbers decrease as the distance from the water-front increases. 
IJfT/ojr'' took 42 fleas of this species from 153 rats of both species in 
•Manila, and it also occurs commonily in South America. It has been 
found at Plymouth and at Pretoria, ft is by far the commonest of the 
rat fleas of warmer countries, and the Plague Commission consider that 
it forms 99 ]jer cent, of the fleas found on Mus raitiis and M. decunnmiis 
in India. 

This species readily passes on to monkeys, guinea-pigs, and man, 
and we have seen it lives on many wild rodents, ft is now recognized 
as the chief means hy which the plague is conveyed from rats to man. 

15.— Pulex irritans, Linn. 

This, the common human flea, has been found biting both Mus 
rtUtits and M. decumanus, as well as many other animals which come in 
contact with man. 

According to this list the following species occur on Mus 
decitmaniis, hut not on Miis rattiis-. — Ceratophylhts constmilis, C. 
lago)nys, C. uuistclae, C. fenicilliger and ideopsylla bideniaiiforum ; 
whilst Dcrmaiophiliis caecata, fichidnophaga rhynchopsylla and Ji. 
gfdliUficca occur on Mus raltus and not on Mus decumanus. Further 
investigations will very likely reduce these two lists. 


B. Anopleura—Lice. 

Endeilcin^ has recently separated out from the genus Haemato- 
/>/«// .r certain forms which he places in two new genera Iloplopleura and 
Polypliix. 

16.— Hoplopleura acanthopus (Drury). 

Synonym. Haemalopinus acimthopus, Drury. 

This is figured and described by Tiraboschd ; it occurs on Mus 
dexnmanus, on the mouse, and on several s|3ecies of wild Muridae. 

^Tkiswell, t., K^iport on iha Second Outbreak of Plague at Sydney, 1902, by 
Ashburton Thompson. 

Gauthier and Ravbaud, Rev. d’Hygiene xxv, 426. 

■'Herzog, M. Zeitschr, Hygiene, li, p. 2G8. 

<Zool. Anz., xxviii 19:4-5, pp, 121, 220, 626, and xxix, 1905-6, p. 192. 

^Arch. parasit. viii, 1903-4, p. 318. 
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17. ™ Polyplax spinolosus Burm. 

Synonym. Haematopiniis spinulosus, Bunn. 

This louse has been found by iiuiny observers un Mas (lainKiHiits, 
and has been recently figured and described bv Tirabuschi.' It is 
believed to act as the intermediate host of Irypanosouui h'l^'isL 

18. — Pediculus capitis, Nitzscli. 

This species is thought occasionally to infest the rat. They arc 
Unown to suck the blood of rats when jdaced on them, and they are 
capable of transferring the plague to man. It is thought that this may 
be not unfrequent amongst the sect known as Janis, to whom all life is 
sacred, and w^ho are consequently exceptionally verminous. 


ARACHNIDA. 

Acarina. 

Demodicidae. 

19. — Demodex musculi, Oudemans.- 
It seems doubtful if this is but a variety of Deviodcx folliculornuy 
which lives in the sebaceous glands and hair follicles of man. It has 
been found in the mouse and in rats, but the species is nut staled 

IXODIDAE. 

20.— Ixodes ricinus, L. 

Synonyms. A cams minus, L. 

Ixodes rufus, Koch. 

Ixodes sulcaius, Koch. 

Ixodes sduri, Koch. 

This, one of the commonest of ticks in temperate climes, 
and one which occurs on a very large number of very {li\crsc animals, 
has been recorded by Neumann on Mus dccunianus. 

21.— Hyalomma aegyptium, L. 

Synonyms. Acarus aegyptuis, L. 

Ixodes ae gyp tins, Andouin. 

Hyalomma marguialuui, Kot h. 

Hyalomma, aegyptium, Caneslrini. 


*Arch. parasit. viii, 1903-4, p. 316. 
Tijdschr, Ent, 1897. 
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Lan'al specimens of this genus have been identified by Professor 
Nuttall, which was collected off Mus niitiis in Nowshera, North-West 
Frontier Province, India. This species is commonest on cattle. It also 
occurs on man, and gives rise to serious fevers. 

22.— I^hipicephalus sanguineus, Lair. 

Synonyms. Ixodes sanguineus^ Latr. 

Ixodes dugesi, Gerv. 

Rhi flee phalli s sanguineus, Koch. 

Khiftcephaliis siculus, Koch. 

Adult forms of this s[:>ecics occurred on the same rats a’s did the 
Hyalommu aegypl'inm, and were also identified by Professor Nuttall. 
It infests cattle, sheep, dogs, cats, and occasionally man. This species 
is common in Italy and France. 

Gama SI DAE. 

23.— Laelaps agilis, Koch. 

Found on Mus de^cuinaniis and many other allied forms. The 
members of the genus Laelaps suck blood. 

24.— Laelaps echidnlnus, Berlese. 

Synonyms. Laelaps a gills, Koch. 

Hacmoniyson musculi, Pdegnin. 

Common on Miis decinnanus and Mus raiiiis in all parts of Italy. 
It occurs in large numbers, 150-200 on a single rat 

25.— Laelaps stabularis, Koch. 

Synonyms. Gamasiis stahnlaris, Koch. 

Gamassiis coni plana t us, Kramer. 

Gauuissus fen'ills, Megnin. 

Hypo as pis siabuUnis, Canestrini. 

This form, common in stables, has been found on Mus decunianus. 

26.— Myonyssus decumani, Tiraboschi.^ 

A single adult female, taken on a Mas dccumamis, captured at 
Rome, was dcscrilxd and figured by Tiraboschi. Members of this 
genus are true parasites, living on the blood of their host 


*ArcI’. Par.isii, viiif 1903-4. p. 337. 
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Sarcoptidae. 

27. — Notoedres alepis, Railliet and Lucetd 

Synonym. Stircoptcs notocdrrs vdr ntaris, Mej^nin, 1820. 

Sin copies ale pis, Raill. and Luc., 1893. 

Koioedres minis, Can,, 1894. 

Notoedres notoedres, Can and Kramer, 1899. 

This species lives in the ears, and on Ihc external ^^cnilal orj.[ans of 
Mns deciimanus and of Mus ratiiis, and other Muridae in France, ljut it 
does not appear to do much harm, 'hlie ^enus Notoedres is allied to 
Siircopies, the itch-mite, and they have similar habits. 

Trombididae. 

2S.— Myobia ensifera, Poppe. 

Found on a Mus deciiinetniis from a house, also on white rats. 
It is not impossible that this and the succeeding species arc identical. 

29.— Myobia tna^Mll .SPiraiV, 

Synonyms. Pedkidus muscidi, Schrank, 

Myobiii coarcta, 1 ley den. . 

Myobia muscidi, Claparede. 

This is commoner on the mouse, living at the base of the hairs on 
the head, but Megnin also records it 011 the Mus deeumaniis. 


ENDOPARASITES OF THE RAT. 

PROTOZOA. 

The number of Protozoa recorded as parasitic in the rat is 
disappointingly small, and a renewed search would doubtless largely 
increase the number. In his exhaustive article on S])orozoa in 
Lankester’’s “Treatise of Zoology,’’ Profesor Minchin mentions but 
one Protozoan parasite Sarcocytis sp. (Sichold, 1853) from the rat, 
though he records three from the mouse. Professor Minchin has 
kindly sent me the names of some more protozoan endoparasites, which 
are mentioned below, but I feel sure the list is iiy no means exhaustive." 

^ C. R. Soc. Biol., 1893, p. 404. 

■See also Observations on the Protozoa in the Intestine of Mice,” by C, M. Wenyon, 
Arch. Protistenk. Festb, z, K. Hertvlg, Snppl. I, p. 169, Many of the Protozoa described 
liere probably also insest ihe Rat, 
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I.— Amoeba muris, Grassi.^ 

The life-history of this form, which occurs in mice as well as rats, 
has recently been described by Wenyoa 

2.— Leucocytozoon muris, Balfour.^ 

Balfour has described this species from Mus decumanus^ finding/ 
it in two specimenrs out of a dozen examined. It occurred in the blood 
of the heart and of the spleen, and free forms were found as well as 
those living in the leucocytes. 

3.— Sarcocystis, s.p. 

This parasite was first found by Meischer in the muscles of a 
house mouse, and is figured and shortly described by von Siebold,' 
who found specimens, as did also Herr Bischoff, in the muscles of a rat 
— species not mentioned. It is possible that this incompletely described 
Sarcosporidian is identical with Sarcocystes muns (Blanchard), a YTry 
deadly parasite in mice, according to Koch.* A virulent poison has been 
extracted from a Sarcosporidian parasitic in the sheep by Laveran and 
Mesnil, and named by them sarcocystin. 

4.— Piroplasma muris, Fantham.® 

Fantham has made a careful study of certain phases in the lifc- 
hrstory of this blood parasite, which he found in the blood of the A/;/: 
rattus, the white variety. It occurred but seldom in the peripheral 
circulation, and was most plentiful in the red corpuscles of the blood 
in the capillaries of the viscera and nervous system, especially in the 
liver, kidneys, and spleen. Extra-corpuscular forms occurred in groups. 
The complete life-history of this form has not been worked out. 

5.-~Trypanosoma lewisi, Kent. 

The history of this common parasite of the rat is given in Laveran 
and Mesnii’s “Trypanosomes et Trypanosomiases.”^ The infection 
seems to occur all over the world, in both decuman us and 
ratius, but the percentage of infected rats varies greatly in different 

* Aiti. Soc. Ital. Sci. Nat., xxiv, 1882, p. i8r. 

^Grassi’s authority. Second Report of the Welcome Research Laboratories, Khartoum, 
190G, p. no. 

®Zeiischr. wiss. Zool., v, 1854, p. 199, 

*Verh. V. Int. Congr. Zool., Berlia, 1901 (1902), p. 674. 

*CR. Soc. Biol., Paris (II) i, 1S99. p. 311. 

^Quart, J. Micr. Sci., L, 1906, p. 493. 

^ Paris, 1904. 
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IcMTalities, and at different times. NuttalP recalls the experiments of 
Rabinovitch and Kempncr (1899), who claim to have infected healthy 
rats by placing on them fleas taken from the bodies of 
infected specimens. The species of flea is not mentioned. 
Prowazek (1905) has observed the development of Tr, Icivisi 
in one of the rat-lice, Folyplax spnuUnux^ and though he 
did not succeed in transmitting tlic disease from rat to rat by means of 
licc, he concluded that such conveyance was possible in certain cases. 


METAZOA. 

The following Nematodes and Cestodes entozoa have been found 
in the Mus nitius : — 

A. NEMATODA. 

6.-Heterakis spumosa, Schneider.^ 

This species is found in the caecum and large intestine of lx)th M. 
r atlas and M. decunianus. The male attains a length of 7 mm., the 
female of 9 mm. 

7.— Oxyuris obvelata, Bremser. 

Synonym, Ascaris oxyara, Nitzsch.^ 

This small thread worm measures in length in the male 1.6 mm., 
in the female 3-5 to 5-; mm. It lives in the intestine, mostly in the large 
intestine. It inhabits many species of Mus and of Arvicola, also 
Spermophilus citillus, and is much commoner in the “ country mouse 
than in the “ town mouse.” As is usual the males are less abundant 
than the females, but are more easily found than is usual in this genus. 
The worms swell up, and sometimes burst by the osmotic absorption 
of water when placed in that fluid. 

8.— Physaloptera circularis, von Lins.^ 

This species, which measures in the female 24 mm., and in the male 
15.2 mm., was described by von I-.instow from specimens taken from 
the stomach of a M. rail 11$ collected in Madagascar bv h . Sikora. Von 
Linstow mentions that with the exception of Fh. vuiris brusiliensts, 
Molin, it is the only Fhysaiopiera which inhabits rodents. 

iBer. ii. d. xiv, Intern. Kongr. f, Hyg. u. Demogr, Berlin, 1907, p. 200. 

-Schneider, A. Monog. d. Nemat, Berlin, iSClG. p. 77. 

* Ersh. u. Grub. Encyclop., vi. p. 84 ; Creplin, Wingmann’s Archiv., 1S49, p. 56; Dujardin, 
Hist, Nat. d. Helminthes. Paris. 1845, p. 141 ; Diesing Syst. Helminth., Vienna, 1851, 
P- 145 - 

^Arch. Nalurg., Ixiii, i, 1897, p. 28. 
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9. — Spiroptera brauni, von Lins,* 

This species was also dcscrihed and figured by von Linstow, twu] 
from a M. raltus taken in Madagascar. The male measures JQ mm. ni 
length, the female 54 mm. 

10 Spiroptera ratti, Diesing.- 

This species is mentioned in von Linstow’s (iomnendium, but I ha\e 
been unable to find the magazine in which it is described in any of tlie 
Cambridge libraries. S. rath lives in the urinary bladder. 

I r.— Spiroptera sp., bakody.* 

This insufficiently described species is mentioned in a letter by Dr. 
Bakody of Pesth. He describes it as encapsuled in the walls of the 
alimentary canal, and in certain muscles of both M. raltus and M 
(Uciimanus, 

12. ~Trichoccphali!S nodosus, Rud.^ 

The male is 14-20 mm. in length, the female 23-31 mm. ; the eggs, 
with the characteristic “ tampons at each end, measure o. S/ by 0.62 nun. 
This species occurs in M. ratlus, aucl the liouse mouse M. iuusculus\ and 
the wood mouse M. syliuiikus, and in species of Arvicola. It lives in 
the caecum, but is sometimes found in the intestine. 

13. — Trichosoma annulosum, Duj.’ 

This form is shortly described by Eberth, and is figured by him. 
It occurs in the duodenum and small intestine of both Mus rat t us anti 
M. decumanus. Its development is probably direct, without the inter- 
vention of an intermediate host. 


B. CESTODA, Adult Forms, 

14. — Cattotaenia piilsilla, Goeze.'* 

.Synonym. Taenia pulsilla, Gccze. 

This s[x:rics lives in the small intestine of Mus rattus and M, 
drcuniiUius. Eor it von Janicki has recently established the new genus 
CaltoiacuKT. 

'.Vrcli. Nalurg., Ixiii, i, 1897, P- 8^' 

“Gurlt, MagHz, fi'ir d. gcsuriuneto Tliierlieilk,, 1838, p. 22O. 

•'Archiv path. Anat. u. Physiol , Nxxvi, iSOti, p. 433. 

*Diijardin, Hist Nat, d. Helminlhes., Paris, 1S45, p, 35; and Goeze, Natiirg. d. 
Kingeweklew, Planl^enburg, 1782. 

■'^Ebertli, C. J. Untursiich. uber Ncinatoden, Leipzig, 1S63, p. 57. 

'’Goeze, J. A. E., Niuirg. d, Eingewiide-vurmer, Biankenburg, 1782, Archiv. Naturg. 
1S62, I. p. 205., von Janicki, C. Zeitschr. wiss. Zoob, Ixxxi, igo 5 , p. 575, and Zool. Anz., 
xxxviii. 
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15— Hymenolepis diminuta, Rudd.^ 

Synonyms. Taenia diminuta, Riid, 1S19. 

Taenia leptoccphala, Crcplin, i82v 
Taenia fiiveo-punctata, Weinlnnd, 1858. 

Taenia varesuta, Parona, 1SS4. 

Taenia minima, Grassi, 18S6. 

The length of this worm is from 20-60 ciiis. Its second host lives 
in various insects, a butterfly Asophi farinaiis, an Orthoptcron 
Anisolabis annuUpes, and certain Ixetles Akis spijiosa and Scaur us 
striatus. Of these perhaps the first is the more frequent intermediary. 
The worms can be found in the rat’s intestine three t]a)-s after it has 
fed on infected insects ; they attain a length of 5 mm., and at the end 
of fifteen days they have well-developed proglottides. //. diminuta 
occurs in the intestine of Mas rattus, M. dctninanus, M. musculus. M. 
aUxandriniis, and occasionally of man. It forms one of the three 
unarmed species of Hymenolepis which infest the genus Mus. 

16.— Hymenolepis microstoma Duj ^ 

Synonym. Taenia microstoma, Duj. 

The length of this worm is 162 mm. It lives in the intestines of 
Mus rattns and M. miisculus. It is one of the four armed species of 
Hymenolepis which live in the genus Mus, 

17.— Hymenolepis murina Duj.® 

Synonym, Taenia murina, T)\\], 1845. 

H, \Lepidotrias'\ murina, Weinland, 1861. 

This worm measures from 25-40 mm. Grn.ssi rnnsiders this species 
as identical with H. nana of the small intestine of man. lie further 
thinks that H. murina develops without an intermediate host, and claims 
to have infected rats by feeding them on the mature proglottides of the 
worm. He describes the larval stagc.s as developing in the thickness of 
the mucosa at the base of the villi. Here they increase markedly in 
si/.e, and turn into cysts, which ultimately mixture the mucosa in which 
they arc imbedded, and make their way into the iiilcslinc, where they 

^Dujardin, M. F, Hist, nat, des Helminthes., Paris, 18^5, p. 580, and Zschckke, F. 
Recherches sur la structure des Cestodes. Geneva, 18S8., von Janicki, (?. Zeitschr, 
wiss. Zool., Ixxxi, igoG, p. 581. 

“Dajardin, M. F., Hist, nat, des Helminlhes, Paris, iS.:f5, von Janicki Zeitschr, wiss. 
Zool., Ixxxi, igoG, p. 581. 

®Dujardin, M. F., Hist, nat. d. Helminlhes,, Paris, 18^5, von Janicki, C, Zeitschr, wiss. 
Zool,, Ixxxi, igoG, p. 581. 

L 
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quickly become adults. If this life-history be true, it forms an excep- 
tion — unique as far as I know — of a restode which passes both its larval 
— cysticercus—and its adult — scolex — stage within the body of one and 
the same host. H. mujina occurs in Mus raitiis^ M, decuinanus^ M. 
pumilus, M. muscuhis, and Myoxus qneraniis. Rats infested with H. 
murma are particularly resistant to the attacks of other Ccstodes. It 
rs one of the four armed species of Hymenolepis which inhabit the 
genus Mus. 

i8.— Taenia ratti, Rud.^ 

This form again wants reinvestigation. It occurs in the intestine 
of Mus ruUus. \’'on Janicki considers it a sjaecies of very doubtful 
validity, 

I g.— Taenia umbonata, Molin.’* 

Another intestinal form which occurs in Mus rattus and M. 
luu'^culus. Von Janicki^ considers, this a doubtful species, and 
lllanchard* thinks it may he identical with Cattotaenia {Taenzd) 
pulsilla. 

20.— Bothriocephalus ratticola, von Lins.® 

This animal was found encysted in the liver of a rat from 
Singapore. It measured 12 cms., but is undoubtedly a larval form, such 
as is common in fish. 


CESTODA, Larval Forms. 

21. — Taenia crassicollls, Rud, 1810, larval form Cysticercus fasdolaris. 

The adult form of this tape-worm is a parasite of the small 
intestine of the cat, both wild and domesticated, and also of some 
siiccies of Vatorius. The larval form — Cysticercus fasdolaris — ha-s a 
very small cyst, from which the head protrudes, followed by a long, 
and clearly ringed neck, but without, as yet, anv trace of reproductive 
org.ins. '1 he lent'.th of the worm varies from 3-20 cms. On being 
sw;d lowed by a cal the small vesicle and diese rings are absorbed, and 
the proglottitles are formed anew at the base of the head. The 
cvsticeiTus occurs in the liver of rats, mice, and bats. 

^Riidolphi, C. A,, Eniozoorum Synopsis, Berolini, 1819. 

-Sn, Ak. Wien, xxx, iS^S, p. 132. 

“Zeitsclir, wiss. Zool., Ixxxi, 1906, p. 582. 

‘Hist. Zool. et med dm Temiades da genre Hymenolepis. Bibl. g^n. de Medecine, 
Paris, 1S91, 

®Centrbl. Bakter., xxxvii, 1904, p. G82. 
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22,— Taenia solium, L. larval form Cystlcercus cellulosae. 

The cystic form of T. soViuvi, usually found in ]iork, is from time 
to time found also in the rat, encysted in the peritoneum. There is 
nothingf surprising in this as rats are omnivordus, eating every kind 
of garbage, and frequenting both the homes of humanit)' and the st\'cs 
of pigs. 


C. ACANTHOCEPIIALA. 

23— Gigantorhynchus moniliformis, bremsei.' 

Synonym, lichinorhynchus nuniiirf oruiis, Hremser. 

This species of Acantliocephalan inhabits various 'species of 
Arvicola, Cr'icetus the Hamster, Myoxus^ and Mas, including M. 
lattus and U. deenmanus. It can also infest man. The larval stage is 
passed in the common beetle Blaps muaonata, Lair. 


The following Entozoa live in the brown, Hanoverian, Norwegian 
rat, Mus decumanus \ — 


A. NEklATODA. 

24.— Filaria obtusa, Rud.’ 

Synonyms. Spiroptcra obtusa^ Rud. 

Spiro pier a munna, Leuck. 

These Nematodes are found sometimes in great numbers in the 
stomachs of M. decumanus and M. musculus, Ihe female averages 
40 mm. in length, the male 28 mm. 

25.— Filaria rhytipleuritis, Deslongchamps, 1824. 

This form has been found in the stomach of Id. dccumanu.^ ; its 
larval stage fs believed to be the Meriuis hlattac oriciitahs of Diesnig, 
which occurs in the fat-bodics of the blackljeelle Peri planet a oricnialis^ 
The female attains a length of 20 mm., the male is shorter. Mus r alius 
has been artificially infected with this thread-worm, and probalily it is 
readily infected in nature, 

^Bremser, J. C., leones Helminthum. ViennA, 1824. Hamann, O. ZooJ. Anz., xv. 1892, 
p. 165. 

^Schneider, A. Monog. d. Nematoden. Berlin, 186C, p. 97 ' 
aCaleb, O., C. R. Ac. Paris, Ixxxvii, 1878, p. 75. 



8o 


SHIPLEY : RATS AND THEIR ANIMAL PARASITES. 


26.— Filaria sp, Davaine.^ 

Darvaine is said to have mentioned some microfilarias he had dis- 
covered in the blood of the rab but their parentage is still a matter of 
doubt. I have not succeeded in finding the place referred to. 

27.— Heterakis spumosa, Schneider. 

V. No. 6, p. 75. 

28.— Oxyurls obvelata, Bremser. 

V. No. 7, p.75. 

29.— Spiroptera sp. Bakody, 

V. No. II, p. 76. 

3o.~Strongyloides longus, Grass! and Segr^.* 

Synonym. Khahdonema longiou, Gra-ssi and Serge. 

This form is larger than the Sir. inteslinalis of the human intestine. 
Its length is variable, but may reach 6 mm. It was first found in the 
rabbit, but has since been recorded from the sheep, the pig, the weasel, 
the pole-cat, and the brown rat. The development is direct, without 
the intervention of any intermediate host. 

31.— Trichina circutnflexa, Polonio.^ 

This form, which may very probably be identical with Truhinella 
spiralis, is mentioned by von Lnistow as a parasite of M. decumanus, 
but Polonio attributes it to Mas rattus, probably both act as hosts. It 
occurs cncapsulcd in the peritoneum. 

32.— Tricliinella spiralis, Owen. 

Synonym. Trichina spiralis, Owen. 

This is the most important of the metazoan parasites of the rat 
fniiit the human point of view, since the rat is probably the natural 
host from which the pig and man acc[uirc the terrible disease of 
Trichincllia'sis. The cinbryo.s occur encysted in the muscles, and the 
adults live in the intestine. It is also found in the hamster, the mouse, 
and other rodents, 

33.— Trichocephalus hepaticus, Bancroft.^ 

Bancroft describes the livers of rats fed on large numbers of eggs 
of this worm as Ixicoming riddled with the adults, which cause death 

^ Davaine Traite des Entozoaires. 

-Rend. Ac. Lincei (4), iii, p. loy, iSS/, 

^Lolus, iSOo, p. 23. 

*P. U. Soc. N.S, Wales, \xvii, 1593, p. S6. 
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in three to four weeks. The worms are 40-50 mm. in length. The 
development is direct without intermediate host. 

I think there is little doubt that this form is identical with 
jfuJiosoniunt ienuissimum described by Leidy^ two years before. 

34.—Trichodes crassicauda, Bellingham.^ 

Synonym. Trichosoina crassicauda, Bellingham. 

This worm lives in the urinary bladder, the kidneys, the ureter of 
},lus decumaniis. It is described and figured by von Linstow, who says 
tlic eggs, whilst unlaid, contain embryos with a boring spine, which can 
he protruded and retracted. The development is probably direct. 
Sometimes the worms, which may he numerous, are free in the bladder 
sometimes attached to the wall, they are often enveloped in mucous. 
The males, which are very small, are said to live like the males of 
Bonellia, in the uterus of the female, three or four at a time. 

35.— Trichosoma anaulosum, Duj. 

V. No. 8, p. 76. 

36. — Trkhosoma papillosum, Polonio.^ 

This is also a parasite of the urinary bladder, and may prove to be 
a synonym of Trie hades crassicauda. 

37. — Trichosoma schmidtii, v. Lins.* 

Von Linstow has described and figured the male of this siiccics, 
which ap^icars to be very small and very rare. It lives in the urinary 
bladder of M. decumanus. 

38. — Trichosoma tenuissimum, Leidy.® 

Synonym. Trichocephalus hepatic us ^ Bancroft. 

V. No. 33, p. 80. 

39.— Trichosoma sp. Bailliet." 

This form also seems to me tt^ be, in all probability, identical with 
Leidy’s T ncho soma tenuis siuiuvi . No. 10 p. 80. An identical or closely 
similar form makes tumours in the liver of the hedgehog. 

^ P. Ac, Fhilad., 1890, p. ^ 12 . 

^Eberth, J. Untersuchungen iiber Nematodeo. Leipzig. 18O3, p. Ci. von Linstow, O. 
Arch. Naturg., xlviii, i. 1882, p. 12. 

3 Lotos, i860, p. 23. 

*Arch. Naturg., xl, i. 1874. p, 271. 

5 p. Ac. Philad., 1890, p. 412. 

Soc. Zool., France, xiv, 1889, pp. 62 and 360. 
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B. TREMATODA. 

40.— Distoma spiculator, Dnj.^ 

Under the above name Dujardin describes six immature individuals 
which he found in the small intestine of a specimen of M. decmnaiiH^ 
taken at Rennes. He somewhat curiously adds that he believes them 
to young specimens oi D. trigonocephalum, since the rats in the 
country devour molluscs and insects as much as do ’small carnivora, 
hedgehogs, etc., which harbour the trematode. 


C. CESTODA, Adult Forms. 

41. — Cattotaenia puisilla, Goeze. 

V. No. 14, p. 76. 

42. — Hymenolepis diminuta, Rud. 

V, No. 15, p. 77. 

43.— Hymenolepis horrida, v. Lins. 

Synonym. Taenia horrida, v. Lins." 

Length 80 mm. This is one of the unarmed forms, and is allied to 
H, relict a and H. diminuta. 

44. — Hymenolepis murina, Duj. 

V. No. 17, p. 77. 

45. — Taenia brachydera, Dies.® 

This worm was found in the small intestine of the Mus decumanus 
in frcland by Dr. O’B. Bellingham.* Von Janicki' considers it a 
doubtful sioecies, and mentions that Blanchard thinks it may be identical 
with H. microstoma. 


CESTODA, L.arval Forms. 

6.— Taenia crassicollis, Rud, 1810, larval form Cysticercus fasciolaris- 

V. No. 21, p. 78. 

^Dujardin, M. F. Histoire Naturelie des Helminthes, Paris 1845, p. 424. 

2 Arch. Naturg, Ixvii, i, 1901, p. i, 

•S.B Ak. Wien, xiii, 1854, p. 607. 

‘Ann. Nat. Hist., xiv, 1844, p. 322. 

®Zeitschr, wiss. Zool., Ixxxi, igoG, p. 5S2. 

®Hisl. zoo), et. med. des Teniades du genre Hymenolepis. Bibl. geo. de MMecioK. 
Paris, 1891. 
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D. ACANTHOCEPHALA. 

i.--Gigantorhynchus moniliformis Bremser. 
V. No. 23, p. 79. 


The Cestoda of the Genus Mus. 

Von Janicki has recently put toj^Ttlier a list of the adult Ccstodc? 
inhabiting the intestines of various luenibcrs of this genirs. Apart from 
some species insufficiently described, the list contains the following 
species ; the names of those underlined occur in Mus raltus and Mus 
decurntmus, or in one of them: — 

i. Cattotaenia pusilla, Goeze, in both rats. 

ii. Davainea blanchardi, Parona. 

hi. Davainea celebensis, Janicki. 

iv. Davainea polycalceola, Janicki. 

V. Davainea gracilis, Janicki. 

vi. Davainea trapezoides, Janicki. 

vii. Hymenolepis contract a, Janicki, M. dctumanus. 

viii. Hymenolepis microstoma, lEijardin, M. raiius, 

ix. Hymenolepis murina, Dujardin, in both rats. 

X. Hymenolepis muris variegati, Janicki. 

xi. Hymenolepis diminuta, Rudolphi, in both rats. | ^j,l, 

xii. Hymenolepis horrida, von Linslow, M. dccuuiauus. j 

xiii. Hymenolepis relicta, Zschohke. i 

xiv. Hymenolepis crassa, Janicki, M. decKuuuius. Scniex unknown, 

XV. Hymenolepis, sp., Janicki, M. dt'ciinidnits. 

There are further certain doubtful species, amongst which von 
Janicki reckons Taenia raid, Rud., 7 . muris sylvadct, Rud., T. muris 
capensis, Rud., T. muscidi. Plychosphysa {Mesocestoides) Itneata, Goeze 
- {Taenia cams lagopodis, Vilx)rg), tliough said to occur in Mus 
musculuSj apparently does not do so. The 7 aenia inihricata of Dicsing 
and the T. umhonata of Molin arc thought to be identical with tislo- 
taen'ia pusilla^ Goeze, whilst T, brachydera, Dicsing, is probaVdy 
synonymous with Hymenolepis microstoma. 


I with 
i armed 
j tieads. 


Cambridge, July, 1908. 



THE LIFE-HISTORY OF SYAGRIUS INTRUDENS, WATERH. 

A Destructive Fern-eating Weevil.^ 


By 

JOSEPH MANGAN, B.A., A.R.C.Sc. I. 

With Plates VI and VII. 

The following description of the brva, pupa, and imago of 
mlriidens, may be of interest in view of the possible importance of that 
and perhaps of allied species, to those concerned with the culture t { 
Perns. Up to the present it has been recorded solely from the Roval 
J^otanic Gardens, Dublin, where, however, it has proved to be a mcst 
[Krrsistcnt and exceedingly destructive pest, For sonic time the Kecj er 
of the Gardens, Mr. F, W. Moore, was troubled by the decided falling 
off and even complete collapse of very many of the exotic specimens 
in the fem-houses ; the cause of these failures being by no means 
apparent, until an examination of the rhizomes of plants that had 
succumbed, or were fading, revealed the presence of this weevil. The 
mature insect was never to be seen above the ground during the day-time, 
but undercover of darkness it did considerable damage to the fronds; 
while the larvae, boring through the rhizomes and leaf -stalks, hollowed 
out the centre, eventually killing the plant. Mr. C. O. Waterhouse, (P 
of the British Museum, described the weevil as a new^ species belonging 
to the Australian genus Syagrins. Prof. G. H. Carpenter ( 2 ) subtc- 
quently published a report of its occurrence, together wdth an account 
of the steps taken to exterminate it. I am indebted to Mr. F. W. Mocac 
for giving me every facility for observing and procuring s])ecimen5 
of the insect. 

Habits. 

The eggs of the weevil are deposited singly in a deep pit, which is 
indicated externally by a small round puncture on the leaf stalk cr 
on the rhizome. I have been unable to determine the period of hatching. 
The soft, white grubs, spend all their life burrowing through the larger 
portions of the stems, and even in the hardest parts of the rhizome, 
and are found rather sparely on specimens that have been attacked, 
One or two grubs, I have noticed, are able to execute a good deal of 


1 Read before the Association of Economic Biologists, Edinburgh Meeting, July 29th, 190S. 
[JoDRN. Econ. Biol., 1908, vol, iii, No, 3.] 
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damage, the duration of the larval period being probably rather 
prolonged, as specimens kept under observation for some weeks showed 
no appreciable growth. The pupae, which are capable of rather active 
movements if disturbed, are found in the hollowcd-out portions of 
rliizome and stalk-base, and in the intermingled debris. The mature 
weevil is nocturnal in habit, remaining in the soil during the liours of 
daylight It attacks the green portion of the jdanls, l^ing most 
destructive to the young fronds, though if if he olTcrcd nnthing l>ettor it 
will certainly nibble at the harder parts, which it docs perhaps during its 
sojourn below ground. The ravages of this six'cics appear to l^c strictly 
confined to hot-house ferns, and although a majority of the genera 
in the fern-houses have at some time or another liccn sulijcctcd to attack, 
\et the species of Dai'allia, Ad'iantuni, Todca, and plirolc pis liavo 
endured by far the greatest devastations. LasfrCi^ 

Polypodium, and Asple^ium are also genera which have suffered 
severely. 

Remedies. 

With a view to exterminating the insect, fumigating with tobacco 
■was at first tried, but without effect; watering with a solution of 
Potassium Cyanide, and then washing out w’ith frc-sli water, w'as 
successful in killing the grub only wdien the solution was of sufficient 
strength to kill the plant as well. A numlier of wce\ils, grubs, and 
pupae wTre destroyed by the laborious process of ])i(king I lie roots 
clean of all soil, but this was very severe upon the jdants. 
Eventually the houses wTre fumigated once a montji during’ 
the night-time, w-ith hydrocyanic acid, likewise an incffcdnal 
method. The plan of steeping the plants in water w’as then 
tried, the top of the pot being placed well under the 
surface ; after fifteen minutes of such immersion, all the weevils present 
in the soil arc found to have taken refuge in the stems, whore they can 
hie picked off by hand and destroyed. This wuis found to lie I he most 
successful method of dealing with them, and after a )’car or two a \ rr)' 
considerable reduction in the numbers of the insects w'as effeded. 
Occasional steepings have since then served to keep them in chock, 
and have further diminished their numbers. 

Allied Forms Attacking Ferns. 

The genus Syagrins was defined by Pascoe (3), the type l^cforo 
him being the Australian species S. fidvilorsts, from the Richmond 
River. He regarded it as being allied to the rare genus Slcrcmnins 

M 
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and referred it to the Molytides. Mr. W. W. Froggatt (4) records the 
appearance of this 5 . fulvttarsis from greenhouses at Sydney, where 
it damages the leaf-stalks of Caliptens prolifera, its habits bein'T 
apparently similar to those of S. intrude. Mr. Froggatt, however 
in the same paper (4) describes a very much more destructive pest, which 
he terms the Maiden-hair Fern Weevil, publishing, together with his 
arroiint, Mr. A. M. Lea’s description of that snecies. Mr. Lea is of 
o])inirin that it l)elongs to a genus allied to, but distinct from. 
and (onus it cordipennis. This species b remarkablv 

small, a ri mini stance which enables its grub, vvhirh, when full-grown 
is only 1^ lines in length, to S|x?nd its life eating its way down the 
flclicate leaf stalks of the Maiden hair Fern. The tiny Weevil, with 
sliort, heart-shaped body, spencf.s the day-time concealed in the earth ; 
durimg the night-time, it eats the fronds and deposits its eggs on the 
stems. 

As the result of a number of experiments it was found that the 
l;est remedy was to jdnee the ferns under water, the beetles being 
collected and destroyed as they came to the surface. Half an hour is 
sufficient to drive out the Weevils, but it appears that the ferns improve 
by lieing left o\cr-iiight in lukewarm water, as not only are all the 
beetles driven out of the soil, but the larvae and pupae are smothered 
by the water wliich penetrates into the damaged fronds. If rare is 
taken not to startle them by sudden light or movements, numbers may 
1x1 taken by shaking the plants over paper during the night time. 

In view of ihc hahilat of the above species it seems probable that 
Syii}(rius intnidcns has been introduced into the Botanic Gardens at 
Dublin from Australia, and it is more than likely that this species or 
related forms, will at some time claim the attention of fern cultivators 
elsewhere. Hence the advisability, in most cases, of subjecting newly- 
acquired plants to a strict quarantine, and of iinmersing the pots to 
detect the presence of the Weevil. 

It may be mentioned that the grubs and imago of the native genus, 
Oliorrhyjii Itus, are at times found togetiier with those of S. intrnden.^ 
blit tiic grubs of the latter are readily distinguished by being whiter, 
and having few hairs iqioii tire body, and a more globular head. 

Before proceeding to the details of the larva and pupa, I may 
remark that very few W'cevil larvae appear to have been adequately 
figured and described. L, Perris (5), in his“Lirvesde Coleoptcres, ’ 
described in detail, as a (mrculionid type, both larva and pupa of 
Balaninus elepJujs ; the description, unfortunately, is not illustrated. 
The mo'st complete account of a Weevil larva and pupa that I am 
acquainted with, is that of Balanogastris kolae by P. Lesne (6). 
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lie lays particular stress upon the distribution of the sensory hairs of 
the larva and the “ styli niotorii ’’ of the pupa. 

Structurat. Details. 

Egg (PI. vi, fig. i), — Length, 1.4 min., smooth, opaque wliitc, 
evlindricah with sides parallel, one end more obtusely rounded than the 
other, Lvice as long as broad. 

Larva (PI. vi, figs. 2-8). — Body a pure wliite, with yellow-brown 
head, legless, skin wrinkled, rather elongate, length of largest larvae 
about 12 mm. when moderately extended. Ihc head is of medium 
size, strongly chitmised, and decidedly globular. Ihe frons (/, fig. 3) 
carries six characteristically situated sensory liairs, the opicranium 
about ten {ep, fig 3). The sutures (fig. 3) are markedly difieront from 
those of Balaninus elephas (5) and Balanogastris kolac (6), the apex of 
the frons being very obtuse, and the suture between it and the epicranial 
plate is on each side, at a little distance from the apex, continued on 
for some distance {lat. fig. 3) parallel to the median e])icranial suture. 
The antennae (r/, fig. 4) are minute, and can be made out just aliovc 
and between the ginglynur.s (^^ fig. 4) the insertion of the flexor 
of the mandible (/«, fig. 4) there arc not more tlian two segments 
apparent. Just above and to the outside of the antenna, on each side 
there is a small darkly pigmented occlhrs (^->, fig. 4). Antennae and 
eye-sjxits are similar in Balaninus elephas and Baiano gastris koiae, but 
according to Lesne the proximal segment of antenna is only the 
articular membrane. The clypeus (c, figs. 3, 4) r.s distinctly articuhitcd 
with the frons, and is rectangular, tapering slightly. it is small, 
overlaying a portion of the mandibles, and bearing no setae. in 
Balanogastris kolae the clypeus bears three pairs of sensory hairs. 1 he 
labrum (side view /, fig. 4) is about twice as broad as long, and is 
rounded off distally. Ihc anterior surface bears six sensory hairs, and 
the ddge is furnished with ten short bristles, the two central of which 
are the stoutest. 

The dark-coloured mandibles (figs, 4, 6) arc very strong, tctralicdr<il 
in shape, and have the condyle {(o'), ginglymus (g), and aiea of 
insertion of the extensor muscle {in) prominently developed. The ap.ex 
of each mandibleis divided into two short teeth, and the anterior surfat e 
Ixars a single hair. The tendon of insertion of the llcxor muscle {jl) is 
very broad, and lies in an antero-postcrior plane. Ihc maxillae (fig^- 
5, 7) are free from the head skeleton, and are about a third longci than 
the mandible. Each possesses a chit ini zed cardo {cr) and stijics {sh, 
the latter bearing three delicate setae. Ihe lacinia {la) is a simple 
process bearing at its apex and along the edge about fifteen shon, 
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strong hairs. The palp {pi) is represented by a two-'segmented process, 
which is just a little longer than the lacinia. The labium (figs. 5, 8', 
is clearly posterior to the maxillae, its basal portions overlapping those 
parts. The supporting gular region {gl, fig. 5) consists of soft flesh',- 
lote, which carry some half-a-dozen delicate hairs, and converge 
somewhat acutely to the apex of the labium, which is encircled by a 
pale brown, chitinized, cuticular band (.r). Beyond this plate (.r) the 
extremity carries a pair of two-segmented papillae {Ip), no doubt the 
labial palps. On the posterior aspect of the tip, slightly internal to 
the palps, arc a proximal pair of fine hairs and a distal pair of shorter 
stouter ones. 

The more important folds of the cylindrical body show (fig. 2) 
more ])articularly on tlx: ventral region, that there are twelve bodv 
segments represented. The folds of the individual segments do not 
apjxar to be so definite as those described by Lesne. The larvae is 
legless. The lowest of the lateral folds being, perhaps, to some extent, 
of service as pro legs ; in the abdominal regions these folds carry two, 
and in the thoracic region a few more, setae. More decided vestiges of 
the legs ap[)car to exist in Balano gastris kolac. There is a decided 
pronotal plate (/)z), which is lightly tinted . with brown ; it carries n 
couple of hairs. The general surface of the body is furnished with a 
very few small, scattered setae ; however, segments eleven and twelve 
each carry some half-a-do/en characteristically placed elongate hairs. 
“ Spinules tegument aires,” such as are described in Balanogasfris kolac, 
are ab’.sent from the integument. Spiracles, which are marked a 
faint brownness of the cuticle, aje present upon the first thoracic and 
on the first eight al_>dominal segments. 

Pupa (PI vii, figs. 1-2), — Length variable, averaging 6 mm. in 
examples met with. White. Surface conspicuously spiny, witli 
numerous short .setae, each borne upon a soft conical papilla ; these, 
termed “ styli m(;toni,” by Lesne, are most probably locomotive 111 
function. The head is smooth, with the exception of seven pairs of 
setiferous papillae, which are situated at intervals, on each side of the 
middle line, along the forehead {fr) and rostrum (z). The proportions 
of the antenna are somewhat different from those of mature insect, 
the scape being relatively very much shorter, and coming off from the 
middle of the rastrum. The prothorax {p) carries two pairs of centrally 
situated setae ; seven or eight of smaller size extending over the In tern 1 
surface on eacli side. The mesothorax (;;/) bears across its dorsal 
surface some half-dozen setae. The elytra arise laterally, taper to a 
point, and have their surface marked by ten or so longitudinal grooves. 
The elytra are embraced between the second and third thoracic legs of 
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eiich side. At the femoro-tibial articulation, there arc on each of the 
legs a pair of setae. The metathoracic segment is indicated b)' a 
slight setiferous prominence, the abdominal segments Ix^ing more 
decidedly ridged off. The first seven of these latter segments bear 
dorsally 'situated rows of eight, or at most ten, setae ; the ciglith carries 
tmt t\vo. In Balaiiogastris kolae the hairs are everywhere distributed in 
accordance with the same plan, but are fcAver in number. The anal 
segment (not regarded as separate segment by Lesne) has a jxiir of 
small posteriorly directed proccsrscs which arc cadi furnished willi 
three minute hairs and terminated by a single, curved, chiliiious bristle. 
A pair of similar processes arc present in BiiLuihnis ch'plids and 
Bdlanogdstrts kolfjc. The spiracles which I have observed arc: -A pair 
on the metathorax anterior to the very small wing" rudiments, and a pair 
upon each of the eight succeeding segments, in front of and slightly 
l)clow the most laterally situated of the dorsal setae. 

Imago (PL vii, figs. 3, 4, 5). — To accompany the figures of the adult 
Weevil, I appcaid below Mr. F. P. Pascoc’s (3) dcfiintion of the genus, 
and Mr. C. 0 . Waterhouse’s (i) diagnosis of this sjiet ies. I may add, 
that the short, light Trown pubescence, very conspicuous on actual 
specimens, does not aj^pear so distinctly in figures 3 and 4. On 
removing the elytra the dorsal abdominal tergites are seen to lie 
c.xceptionally soft, the wings appearing as minute scales. In some 
specimens I found the elytra were united, in others free. 

Genus Syagrius, Pascoe. 

Rosirmn modicc clongatum, arena turn ; scrohes praenicdianae, 
ohliquac, infra rostrum, currentes. Ociilx ovalcs, grosse granulati. 
Bcapus oculum haud attingens ; pnicidits, 7-articulatiis artirulis cxlus 
gradatim crassioribns. Bro thorax later ibus rotundatir.s, basi rectus ; 
lobis ocularibus nullis. Scuieilum mvisum. lilytra cylindrica, 
jirothorace haud latiora. Coxae [losticae rotundatac ; femora niutica, 
antica majora ; tibiae flexuosae, muticae ; tarsi breves, laliusculi ; 
itnguicHli liberi. Abdomen segmenlis duobus basalibus ampliatfs, 
sutura prima distincta.” 

Syagrius Intrudens, Waterhouse. 

“ Elongatus, crassus, subparallelus, piccomiger, parum nilidus, 
ingosus; antennis tamique piceis. Long, 7-10 mm. 

“Rostrum gentfy arcuate, thick, with a fine median smooth line, 
and with a groove on each side above the antennal groove ; the apex 
shining and finely punctured. Porehead rugosely punctured, with a 
well-marked impression in the middle. Thorax with its broadest part 
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in front of the middle, a trifle narrower at the anterior angles than ;.it 
the posterior ; the sides arcuate ; the base exactly fitting the base of 
the elytra, but a trifle narrower. The surface very uneven, consisting of 
closely packed irregular obtuse tubercles, some of which are shining. 
The interspaces with very short brownish pubescence. Elytra verv 
convex, huin]>Qd up at the suture, with a -slight constriction at the base, 
gradually widening from this to the apical declivity, where they are <is 
wide as the widest part of tht thorax. Apical declivity almost vertical. 
The region of the scutellum and some irregular, rather oblique, 
vermiculate impressions dull black. The rest of the surface covered 
with very irregular more or less confluent tubercles, which are themselves 
ornamented with very small shining tubercles. Near the suture, just at the 
apical declivity, there are two tubercles, which are rather more prominent 
than the others ; these and some of the others have more or less brownish 
hair on them. There are also some of these short brown hairs just 
within the humeral angle. At the sides there are two or three rows of 
elongate deep foveae. 

“ The punctuation of the basal portion of the rostrum varies very 
much. Some specimens have it closely and rugosely punctured ; in 
others the punctures are -separated and the surface is shining. Tins 
difference is no doubt sexual. This species resembles S. fnlvkarsk, 
Pascoe, but the rostrum is less strongly curved, and the tubercles on 
the dorsal surface of the thorax and elytra are much more numerous. 
In S, fulvitarsis the dull black surface is greater than that occupied by 
the tubercles ; in S. intnidens the reverse fs the case.” 

REFERENCES. 

1. Waterhouse, C. 0. — Description of a new Coleopterous Insect belong- 

ing to the Curculionidae. Ann. Mag. Nat. Hist., 1903 (7), 
vol. xi. 

2 . Carpenter, 0. H.— Injurious Insects observed in Ireland during the 

year 1902. Econ. Proc. R. Dub. Soc., 1903. Vol. i, p. 204. 

3. Pascoe, F, P. -Additions to the Australian Curculionidae. Ann. Mag. 

Nat. Hist., 1875 (4)1 

4. Froggatt, W. W. — Some Fern and Orchid Pests. Agric. Gazette 

N.S. Wales, 1904, vol, xv, part 6, p; 516. 

5. Perris, E. — -Larves dc Coleopt^rcs. Ann, Soc. Linn. d. Lyon, 1877. 

(n.s.), xxiii, pp. 207-251. 

6. Lesne, P. — De.scription de la Larv-e et de la Nymphe du Charan^on de 

la Noix de Kola, Bull. Mus. Hist. Nat. Paris, 1898, iv, pp. 

140-147. 







MANGAN : LIFE-HISTORY OF SYAC.RIUS INTRUDENS, WATERH. 


91 


DESCRIPTION OF PLATES VI AND VII. 

Illustrating Mr. Joseph Mangan’s paper on “ The Life-Histor>' of 
SyngnW intrudens,” Waterh. 

Plate VI. 

— Eg-gr of Syu.q'f'hL? intrudens. x 15. 

j. jo-. 2 . — Larva of A. intrudens viewed from the side, x 19. 

|;|,y ^ _ Head of same viewed from in front, x 

|;j^ — Labrum and mandible vi(‘wed rather laterally : also showing the 

left antenna and ocellus, x 78. 

- — Head an<l mouth-parts viewed from lx?low, with the head pressed 
slightly upwards, x 

I'ig. b, — Right mandible viewed from behind, x 78. 

jdg. 7.- Right maxilla do. do. 

Fig. 8. — Labium do. do, 

fi, antenna; an, anus; c, clypcus; cn, condyle; cr, cardo; cp, 
epicranium ; j, frons; fl, tendon of insertion of Ilexor muscle of 
the mandible ; g, ginglymus ; gl, gular IoIjcs ; in, Insertion of 
extensor muscle of the mandible; /, labrum; la, lacinia; hit, 
lateral continuation of epicranial suture; Ip, labial palp; o, 
ocellus or eye spot; pi, maxillary palp; pr, pronotal plate; 
st, stipes; .v, sclerite on posterior surface of labium. 

Plate VII. 

Fig. I, - Pupa of .S', intrudens viewed from the side, x 21. 

Fig. 2. — Left process of anal segment of pupa, x 53. 

Pigr, 2 , — Imago of .S’, intrudens viewed from the side, x 8. 

Fig. 4. — Dorsal view of same, x 8. 

Fig. 5.^ — Head and rostrum of same viewed from in front, x 21. 

an.g, antennal groove; ap, process of anal segment; jr, fore- 
head; 711, mesothorax ; p, prothorax; pt, pit-like depression on 
forehead; r, rostrum of pupa; n.l, smooth median line on 
rostrum; ro.g, superior rostral groove; sc, scape of antenna. 
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Connold, E. T. — British Oak Galls, Pp, xviii + 169, 68 pits, and 
London : Adlnrd S: Son, 1908. Price net. 

There is so much excellent forei^^n literature upon Galls and Gall- 
makers that we opened Mr, Connold’s book with ^reat expectations, nnlv 
to have our hopes disappointed. At times we have had occasion to rt hr 
to the iHautit'ully illustrated and lucidly written works of Keififer, Hnuard. 
Trotter, Giraud, Perez, and other Continental writers, and possibly rtfiiT 
the excellent descriptions that are to be found in such works, we cairc 
expectlnf^ too much. However, the fact remains, that the information 
^dven In this hook, like that in the author’s . previous one on “ British 
\x*i^etable Galls,” is of the scantiest. 

There is an abundant literature on Oak Galls and their inhabitants, 
and we arc sorry that the author has not made j^^reater use of the saiiK-. 

The half-tone illustrations are all excellent, indeed quite equal to anv 
we have seen of g'alls, and the objects have been selected with care and 
discrimination. Such an admirable series of li^ tires go a long way to 
redeem many shortcomings in this book, and will be a source of help to 
all who arc interested in British Oak Galls. 

W. E. C. 

Darwin, Charles. — Insectivorous Plants. Revised by Francis Darwin. 
Pp. xiv + 377, 30 illustrations. London : John Murray, 190, 
Price 2S. 6d. net. 

The issue of a popular edition of Darwin’s fascinating work on 
Insectivorous Plants will he welcomed by a large body of naturalists, 
whilst it places within the reach of the rising generation all but one of 
Darwin’s great works published by Mr. John Murray, 

Since it was first published, now thirty-three years ago, much vahialilc 
work has been done; ^reat strides liave been made in the study of vegetable 
physiology, and experimental botany, but, as with all the author’s works, 
time docs not lesson their interest. 

All who take an interest in plant life will read the book with a keen 
appetite, whilst to natur.dists generally its perusal is still a part of their 
education. 

At a time when Natural History Societies are stocking their book- 
shelves with much illustrated literature of an ephemeral nature, we 
would strongly advise the addition of the Popular edition of Darwin’s 
works, wiiich Mr. Murr.ay has placed before the public in such an 
admirable style. 

W. E. C. 

[JoDRN. Eco.v. Biol., 190S, vol. iii, No. 3.] 
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Fisher, W, P. — Forest Utilization. Vol, V. Schlich’s Manual of 
Forestry. Second Edition. Pp. xxii + 840, 5 pits, and 402 text 
figs. London: Bradbury, Agnew & Co., Ltd., 1908. Price 12s. 
net. 

All students of forestry will welcome the second edition of Professor 
Fisher’s valuable work on lM>rest Utilization. Since its publication in 
1896, it has been regarded by all competent authorities as the leading and 
most comprehensive work on the subject. 

Founded upon a translation of Gayer ’s “ Die Forsthenutzung,” which 
like most great works had become such whilst passing through n series 
of editions, nine in all, dating from 1864 to 1903, the author has made 
numerous additions in the form of notes, and has generally brought the 
subject up-to-date, so that it now remains the standard w’ork in thi' 
English language on this important subject, and cannot fail ])ut prove of 
great use and value to all students and practical foresters. 

With the renewed interest which is now being taken in forestry in 
this country, we can only hope that the second edition will be even more 
successful than the first, of which 1,500 copies were issued in 1896. 

W. E. C. 

Janet, Charles. — Anatomie du Corselet et Histolyse des Muscles Vibra- 
teurs, apres le Vol Nuptial chez la Rcine dc la Fourmi Lasius 
niger. Pp. 149 + 20, 13 pits, and 45 text figs. Limoges: Due- 
ourtieux et Gout., 1908. 

Of all the memoirs of M. Janet’s great work “ Etudes sur Ics Foiirmis, 
Ics Guepes et les Abcillcs,” of which this is the twenty-sixth, none are 
more beautifully produced or greater in interest. 

Like all this author’s work, it is as near perfection as unwearied and 
patient research can make it, indeed it is not too much to say that amongst 
tile many magnificent wmrks on insects — systematic and anatomical— it is 
not surpassed for accuracy of detail and faithful minutiae. 

The work lends itself to a division into two parts, the first treating of 
the pairing, nest founding and nuptial flight; and the second and major 
portion of the work of the histolysis of the flight-muscles and the detailed 
structure of the thoracic exoskeleton. 

The degeneration of the great flight-muscles, functional during the 
life of the queen-ant for only a few hours, the enrichment of the vascular 
system by their broken down constituents, and the consequent supply of 
food necessary for the production of a large number of eggs and the 
nourishment of the larvae, is described in great histological detail with a 
full appreciation of its vast physiological import. 

No student of insect anatomy or insect bionomics can afford to over- 
look this magnificent work, which is characterised by wonderful detail 
and accuracy, beautiful illustrations, and a lucidity to be envied. 


W. E. C. 
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Johnstone, James.— Conditions of Life in the Sea. Pp. xiv + 332, i pit. 
and 31 figs. Cartibridge : The University Press, 1908. Price 9s. 
net. 

There is at present no adequate summary in English, the author 
informs us, of the main results of modern quantitative marine biological 
investigations, we therefore welcome Mr. Johnstone’s work as an 
admirable and valuable piece of work. 

The book is divided into three parts, the first supplying a general 
account of the main facts of oceanography ; part ii. deals with the methods 
and results of quantitative marine biological research ; and part iii. with 
the general c(mditions of life in the sea. 

To condense into three hundred pages an account of these three 
sections is no easy task, much of the matter upon which they are founded 
is of a highly technical nature, and such as requires the most careful dis- 
crimination, and admittedly imperfect and incomplete as are the investiga- 
tions, a fact freely admitted by the author, they nevertheless have been 
handled with such skill as to form a most fascinating whole. 

The distribution of the plankton, the productivity of the sea, the con- 
ditions of life and the bacteria of the sea, are chapters specially commend- 
able, and full of thoughtful work that must appeal to all who take an 
intelligent interest in modern biological development. 

Mr. Johnstone has been at some pains to bring the information now 
given up-to-date, whilst a short bibliography, together with numerous 
rcfercnc(‘s In foot-notes, will enable the reader to at once tap the original 
sources of information. 

Enough has been said to show that this is a work of considerable 
interest, and cannot fail to appeal to a large number of readers. 

W. E. C. 

Pearson, J. — L. M. B. C. Memoirs. XVT. Cancer. Pp. viii -)- 209. Pits, 
i-xiii and 12 figs, London : Williams Sc Norgate, 1908. Price 
6s. 6d. 

The subject of this memoir, Caticcr pa^^urus, the edible crab of this 
country, is an animal of great economic importance and zoological interest. 

So far as the morphology is concerned the author has given an excel- 
lent account of both the external and internal structure, but wc should 
have welcomed more fuller details under the section Economics and 
Bionomics. 

Why the figures illustrating this valuable scries of memoirs should 
be reproduced in a sooty-coloured ink instead of a deep black, and on tinted 
instead of white paper, is a mystery unknown to us, but whatever the 
cause it greatly depreciates their value. 


W. E. C. 
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Poulton, E. B. — Essays on Evolution, 18S9-1907. I^p. xlviii + 480, i pit. 
and 7 text figs. Oxford: The Clarendon Press, 1908. Price 12s. 
net. 

The eleven essays included in this volume deni mainly with the sub- 
ject of mimicry, to the literature of which they are a valualde addition. 

The introduction will be read with considerable interest, for Professor 
Poulton enters a strongly worded protest against the narrowness and pre- 
judice apparent in the earlier works of Bateson on Variation, and has 
some equally pertinent remarks on the “ grotesque exaggeration ” of 
other Mendclians. He contends that the conclusions supported in the 
present volume arc inconsistent with a theory of evoluliori by Mutation, 
inconsistent with the views often expressed by Mcndelians, but not incon- 
sistent with the discoveries of Mendel himself. 

Excepting the first, the Introduction, and the seventh essay, all have 
been published some time, but the author lias revised and modified them 
since, and made many additions to the text and footnotes. 

In much that Professor Poulton regards as Mimicry we are unable 
to follow him, but most biologists will wTlcome his trenchant criticism 
of Mendelism. 

It has been evident for some time past that there was gradually creep- 
ing into Mcndelian literature an “ amount of dogmatism concerning work 
which the writer was evidently imperfectly acquainted" with, and that 
assumptions were being made on the slenderest evidence. Professor 
Poulton thinks that the Mcndelian “is to some extent paralysed by his 
own work,” init whether this be so or not, it is no excuse for appropriating 
under the name of Mendel the results of Weissman, or the contemptuous 
depreciation of the work of others. 

The author strikes boldly, hut fairly throughout, and we welcome his 
outspoken defence and criticism. 

The work concludes with a most useful and carefully compiled 
analytical index, extending over eighty printed pages. 

VV, E. C. 

Shipley, A. E. — Pearls and Parasites. Pp. xv + 232, 10 illustrations. 
London : John Murray, 1908. Price 7s. 6d. 

Since Huxley published his justly popular “ Essays and Addresses,” 
there have been few scientific essayists who have commanded more than 
passing attention. Some are curt and uninteresting, others verbose and 
wearisome. 

The author of the interesting volume before us seems to have hit the 
happy medium, and whether writing on “ British Sea-h isherics,” 
“ Malaria,” or of the claims of the University of and in which he is so 
distinguished an ornament and worker, there is the same graceful charm 
and lucidity, full of freshness and keen interest. 
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Most of the nine essays we have had the pleasure of reading^ before, 
but in perusing them for a second time they have lost none of their original 
interest, and we welcome them in book form for future reference. 

Few men are more competent than Mr. Shipley to pronounce an 
opinion on such subjects as our sea-fishcries, malaria, parasitic diseases 
due to Hies, pearl fisheries, and the financial needs of Cambridge University, 
and all who are interested, even in the slightest degree, in these subjects, 
will read this work with both pleasure and profit. 

W. E. C. 

Thomson, J. Arthur. — Heredity. Pp. xvi + 605, 49 illustrations. 

London : John Murray, 1908. Price gs. net. 

Amidst the voluminous, and often very dogmatic, literature dealing 
with the important subject of Heredity, It Is refreshing to find a calm, 
tolerant, lucid, and comprehensive work like the one before us. It is not 
too much to say that the most outstanding feature is the fair and kindly 
manner in which all views are presented. 

We have just stated that the work is lucid and comprehensive, and 
on this account alone far surpasses any book we know of for the beginner, 
or he would have marshalled before him the facts and fancies upon which 
our Ideas of heredity are founded. 

Whilst there are many controversial matters on which we strongly 
differ from Prof. Thomson's view, we put these aside for the present, in 
acknowledgment of the admirable survey he has given us of a most com- 
plicated subject in a manner uncommon to works on such subjects. 

If the book has a fault, it is the insufficient critical spirit, but when one 
reflects that two-thirds of the so-called scientific criticism of the present 
day is such childish and puerile fault finding, we are glad to find only 
such criticism as “is the ripe fruit of combined intellectual insight and 
long experience, “ and not the petty jealousies unworthy of seekers after 
truth. 

The book is beautifully illustrated, contains an excellent bibliography 
and subject index to the same, and a full index. 


\V. E. C. 
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.\s a result of experiments made with various much advertised pre- 
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from many quarters that rat extermination would be practicable by 
employing some micro-organism which would not only produce a disease 
in the animals directly experimented upon, but an infectious fatal disease 
among the rat population as a whole through these diseased rats being 
let loose, this has not been borne out by the experiments given above. 

Supposing an organism is capable of producing an infectious, com- 
municable disease among the rodents, it must do so through the infection 
being carried about in one or more of the following ways: — (i) by dis- 
charges ; (2) by suctorial insects ; and (3) by food (eating carcases). 

That none of these means was potent enough in the case of any of 
ihe bacillary preparations experimented upon by me, is evident from the 
results. Further, no organism could be more virulent for rodents than 
the bacillus pestis, and yet rodents have not only not been decreased to 
any appreciable extent, but continue in such large numbers as to require 
special means to get rid of them. 

The position therefore remains as it was before, and further experience 
will teach us what are the ways in which rats can be best got rid of, or 
whether measures ensuring the exclusion of free rats coming in contact 
with human beings would not be more beneficial as against rat extermina- 
lion to which, practically, there seems no end.” 
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first Report of the Select Committee on East Coast Fever. Pp. xxxiv 

-f 86 4- V. Cape Town : 1908. 

Stock-owners and veterinarians will welcome this First Report, for it 
places in their iiands an authoritative statement on a disease Avhich we are 
informed causes tlte loss of 95 per cent, of the cattle attacked. 

The disease is spread by five species of ticks of the genus Rhipicephiila^, 
and so far as is at present known this is the only means of communicating 
the disease from one animal to another. 

The evidence of Messrs. P. J. da Toit, J. D. Forth wick, C. P. 
Loimsbury, C. E. Tod, and C. J. Levey is giv^en, and contains much 
valuable information. 




